Cyclic AMP inhibits fibronectin gene expression in a newly developed granulosa cell line by a mechanism that suppresses cAMP-responsive element-dependent transcriptional activation.
The main role of the ovarian granulosa cells is to nurse the oocyte and to produce estradiol and progesterone upon stimulation by gonadotropins. In fact, follicle-stimulating hormone (FSH) and luteinizing hormone control the expression of several genes during granulosa cell differentiation via cyclic AMP-dependent phosphorylations. Cyclic AMP stimulates transcription of genes that carry the cAMP-responsive element (CRE,5'TGACGTCA3') in their promoters. The fibronectin (FN) gene contains one CRE sequence at position -170. However, gonadotropins and cAMP inhibit FN gene expression in granulosa cells. To study the mechanism of the inhibition we developed a bovine granulosa cell line (BGC-1) that synthesizes estradiol in response to FSH and in which FSH and dibutyryl cAMP specifically decrease FN synthesis and its mRNA levels. The inhibitory effect (a) is not due to an alteration in FN mRNA stability, (b) requires upstream sequences other than CRE, located between positions -510 and -223, that are able to bind granulosa cell nuclear proteins, (c) is entirely dependent on the synthesis of intermediate proteins induced and or phosphorylated by cAMP, and (d) effectively suppresses the CRE-dependent transcriptional activation.